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Te vſe of the two Mathema- 
ticall inſtruments ; the croſſe Staffe, 


( differing from chat in common vſe with 
the marimers:) And the Iacobs Staffe: Set 
foorth Dialogue wiſe in two bricfe andplaine Trea- 
tiſes: the ont maſt commodious for the Mariner, anal all 
ſuch as ate to deale in Aſtronomicall matters: the other, ro- 
firable for the Sutueyor, to take the length, height, — 
breadth, of any thing meaſurable. 
Set forth by Th, Hood. mathematical AK | 
Lecturer in the Citie of London. ' 


Newly reviewedand the ſecond time imprinted. 


The Stawes are tobe ſold i in Mari lane, at the 
W s Cooks. 
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TO THE RIGHT HONO- 


RABLE, CHARLES LORD 
HOWARD, BARON OF EFFING. © 
HAM, LORD HIGH ADMI- 
rallof England, Cc. 


Hen I preſented this little booke in 
writing vnto you (right Honoura- 
Y ble) I did little thinke that it ſhould 
haue come vnto the Printers hand: 
. but the Staffe being ſhewed vnto 

FAY; YAT diuerſe men that were defirous to 
= Jos the vic thereof, I thought the 
labour would be too long to teach euerie one, and to 
write it out continually, the pains would haue bin much 
more. Therefore to ſaue both my paines in writing, and 
my labour in teaching, I could finde no better meanes, 
then to commit it vnto the preſſe. Conſidering then 
that it muſt abrode, Ibeſeech your Honour, that it may 
appeare vnder your name, that as it pleaſed you at the 
firſt to giue it a friendly entertainment, ſo now you 
would alſo be Patron vnto the ſame, that your authoriry 
protecting, and your wiſdome allowing it, you may ſtay 
the vnaduiſed cenſure of ſome raſh conceipted men. 
Wherby Iſhalbe both encoragedtoa further ſtudy,and 
bound to pray for your Honours increaſe in all good 


things. 


Your Honors moſt humble, 


Thomas Hood, 
A 2 


SORE 9 
Da. AN ES 


To the courteous Reader. 


x com 
| defire, which if I may attaine vnto, 

ſhall be glad. If any thing ſeeme otherwiſe vnto thee, accept 
my good will, whoſe purpoſe was to ſatis fie thy minde: and 
interprete hereof fauc urably, at the leaſt, becauſe it is my firſt 
labour that euer came abroad. So ſnall I be the more willing to 
take farther paines, and to commit ſuch other things vnto thy 
ſight, a1 haue in hand. Far ewell. 


Preſent vnto thee (gentle Reader) in one 
ſmall Volume, the vſe of two Mathe- 
maticall Inſtruments, the one is the 
Croſſe Staffe : the other, the Iacobs 
Staffe. In the deliuery of their vſe, I haue 
done mine endeuour to lay out the mat. 
ter moſt plainely, that thou maiſt finde 

— in the thing. That is all * 


A8 


A Dialogue touching the vic 5 
of the Croſſe Staffe. 


Scholler. 


Auing vnderſtode that you abs akinde of 
>| Crolle Staffe, ſome what differing from thoſe 
of the common ſozt , Jam ſomewhat bold to 
| requeſt a litle conference with you about the 
NA ſame. 
' Masſter. Not ſo bold as welcome: It is my 
deſire fo further all men what J can. J pzay you therefoze 
b2iefly to pzopound what you would haue, and J will returne 
an aunſwer ts yourcontentation, ſo farre fozth as J may. 

Se. Firſt, A deſire to know, what end you haue generally 
in the thing. 

Ha, The Statfe may be vſed to diuerſe purpoſes: buf my 
chiekeſt end and intention therein, is to take the height ot the 
Sunne aboue the Horizon. 

Se. ay not a man doit as well by the other Stake, com 
monly which is tal ted Bella Stella? 

Ma. Compariſons are odious, therefoze J omit that mat⸗ 
ter, and requeſt you to pꝛopound ſome other queſtion. Pet this 
I ſay, that this Staffe ts not ſo troubleſome as that, which vou 
haue named, Pozeoner, the degrees thereof are greater then 
thoſe of the other Staffe, though the ®taues themſelues be of 
equall length. Foz 5. of them are as bigge as 15. in the Bel- 
Ja Stella. Neither are you tied vnto an Horizon : foz it may 
be vſed * by land and ſea: and without applying it vnto 
your ſight, 

K. Theſe. be no ſmall * Iftherefoze J mar 
iy 


The vſe of 


obfaine af vour handes the vſe of this Staffe, J hall thinke 
my ſelfe not a litle beholding vnto pou. 

a. Pour requeſt is graunted: Take therefoze what ozder 
you thinke beſt foz your inffruction. 

ge. Becanſe J would haue all things plainly delinered, 3 
will kepe this oꝛder in my queſtions. Firſt. Jwil begin with 
the two peeces of wd: and then with the ſockets : thirdly, J 
will requeſt the vſe of the Nane: and laſt of all, howe the 
Sunnes altitude may be found out. 

Ma. Do ſo: and J will labour to fulfill your mind. 

Sc. Firſt therefoze , what names doe you giue vnto theſe 
two peeces of wad ? 

Ma. Itall the one the Bard, the other the Tranſame. 

S$c. What meane theſe markes that are in them? 

Aa. They are degrees of altitude, with their minutes. 

Sc. But how ſhall J diſtingniſh the Tranſame from the 
Pard, ſeeing the degrees in them both be all of one quantitie, 
neither hath the one of them any moze degrees then the o- 
ther? 
Ma, It is true that there be 45. degrees in each of them. 
The Tranſame containeth the firſt , namely, all the degrees 
from x. to 45 the Bard containeth the reſt, namely, the de⸗ 
grees from 45. bnto 90. 

K. Js that of neceſſitie that they ſhould do ſo 2 

Ma. No ; But by this meane J make the degrees ſo great 
as they are. | 

Se. Then J percciue this: that from the qling'of the 
Sunne, vntill he be rayſed 45. degrees aboue the Horizon, 
his eleuation mult be taken in the Tranſame. Againe , after 
that he is 45. degrees aboue the Horizon , his clcuation muſt 
be taken in the Yard. 

Ma. It is ſo. | 

Se. Pay J eaſily knowe by this ſfaffe, when the Sunne is 
bnder 45. degrees, and when he is aboue 45. degrees of ele- 


nation? a 
Ma. Poll 


the Croſſe Staffe, 


Ma. Poſt eaſily, and readily: as you ſhall be taught here ⸗ 
after. 

Se. Mhy is the yard cut off ſo cloſe vnto the go. degree 2 

Ma. That it may the better come vnto pour ſight; where - 
in the Centre of the circle is imagined from whence all the 

linesdo come. 

Sc. Thus much concerning the Tranſame, and the yard, 
Now fz the Sockets: fo what purpoſe ſerue they: 

Ma. They be made fo ioyne the Tranſame and the yard 
together. 

Sc. What pzincipall nots is fo be obſerued in them 2 

Ma, They muſt be ioyned together ſquire wiſe , at right 
angles, 

35 To what end are the notches in them 2 

Ma. The notches ſerue to this purpoſe, to ſec how-to ſet the 
Tranſame, and the yard iuſt vppon his place. Foz the baaſſe 
carying a certaine thickenefſe with it, doth hinder my ſight 
ſo , that J cannot well tudge of the true place whereon they 
ſhould ſtand, were it not foz theſe notches, which mul bee no 
deeper, then the thickenes of the baaſſe, oz ifthey be daper,they 
mult be both of one depth. 

Fe. To what end ſerue the Scrnues? 

MA. They ſerue to none other purpoſe but this, namelp, to 
kerpe the Sockets falt in their places that they flip not. 

F. Pay J put the Sockets vpon the yard which way ſo ener 
J will, without any differente? 

Mz, No: But your mult take heede of his, that the wocket 
wherein the Tranſame muſt be put, muſt alwaies hang 
downe ward, ſoz ſo it is beſt: otherwiſe there is not any great 
heede to be taken. And pet foz auoiding of confuſlon,let this be 
pour rule that The whereat your two A N 
ther. be hext᷑ vnto 3 

ce. To what end ferneth the Mane \ 

Ma. It ſerneth to take the elevation ofthe Dunne, and alſo 
to ſave your ſight from — — 

ty. 
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Se. In what maner J p2ay you ? 

Ma. Ok that J will enfo2me you hereafter: : fo2 the maner 
being diuers. tannot wel be ſet down here, without confuſlon. 

ge. Mhereupon mult the Uane ſtand? 

- Ma, Sometimes vpon the Tranſame, and ſometimes 
bpon the Bard , accozding as the manifold ble of the Staffe 
requireth. 

Sc. Is it any matter to which hand it ſtandeth? either to 
the right hand, oz to the left: 

M. Vea that it is:and this Rule ſhal alwayes ſerue your 
furne, When the Tranſaine ſtandeth on the right hand of the 
Yard, let the Vane bend toward the left hand: : and contrari- 
wiſe , when the Tranſame ſtandeth on the lefte hand of the 
Yard, let the vane bend toward the right hand. 

Se. Now let me know how A ſhall iopne the Tranſame 
and the Yard together: foz to that end were the bzazen ſoc⸗ 
kets made. d 

Ma: CThep are to be iopned together diuerſly, accoꝛding as 
the Sfaffe is diuerſlp vſed. 

Se. Is the ſtaffe then to be vſed after moze waies than 
one? 

Ma: Pea, foz pou may chaſe whether you will apply it 
vnto your eps (as pou do the Balla ſtella) oz whether pou will 
holde it in your hand, and find the height of the Sunne by the 
Hadol of the Mane. 

Sc. Is there any general obſeruation to be noted in theſe 


ſeuerall bles: 


Ma. Pea : Foz this is a generall rule, that whether you 
apply it vnto your eye, or whether you holde it in your hand, 
the T ranſame muſt be alwaies perpendicular vnto the Ho- 
riZon, andthe yarde leuell vnto the ſame, 

Se. Bat how ſhall A be aſſured of the perpendicularitie 
and the parallelitie of the one and the other 83 

M.. At the Sea, whers your Horizon is fr if pou bꝛing 
the Pard even with the __ the heauen the Horizon, 
it 


the Croſſe Staffe. 


it is enough: But vpon the Lande, oz loking ont at a Min. 
dowol an hauſe, oz ſtanding in the ſtreete, you may adioyne 
vnto the one ſide of your Tranſame a Plummet of Leade, 
thereby to finde out his perpendicularitie.Pet do J not thinks 
that ſo neceſſary, becauſe J know , that a little pzactiſe will 
make the eie a reaſonable iudge both of the n 
and of theparallelitie. 

Se. Let vs now come te particnter wiods the e 
Pou ſap that in ſerking out the eleuation of the Sunne, may 
choſe whether J will ſet the @faffe vnto mine gie (as J dv the 
Bella ſtella) oz whether à will hold it in mine hand. 

Aa. A is ſo-. 

Se. I pꝛap you therefoze inſtruc me fire dncerning the 
bſe of that, when Amuſt ſet it vnto mine eie. 
Ala. This one thing is not to be neglected, that it mut 
ſtand on the ball of your chæke. fo; that place is mal tonue⸗ 
nient, becauſe it doth not lightly yelde, neither is the fight 
thereby diſtozted: Yet if any man fhinke it mieter to apply ths 
Staffe to the cozner of his eie next to the eare, J will not 
gaineſay himbecauſe the ſight is not to enery man ſoreadyin 

one place as it in in an other, 

&. Howmult in thiscale lopne, the Tranſame and the 
Pard together. 
Alu Pur the Yardinto his ſocket, ſo that the notchmay 
ſand iuſt vpon the 45. degree, Then put the Tranſame into 
his ſocketin like manner, that the notch may be pon the 45, 
degree. 
* Is it not material which waies the degrees ſtand, ti⸗ 
ther vyward 02. dotwone ward oz on the ide? 

Ma. Let this be vour rule: Keepe the degrees ofthe Tard 
vpward, and let the degrees of the Tranſame be toward you, 
ſo ſhall you betheleſſedeceived. © Other wile to them that are 
cunning, it is neither here noꝛ there. 

Se. Is there any thing to be oblerued nthoplacing of the 
T 
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.. This is to be noted, that the wer of the En 
be placed-iuſt with the higheſt degree of the Tranſame. 
Sc. Each thing being fitted in this maner, hom ſhall I fake 


the height of the Hunne? | . 4097. 
Aa. Fir; you muſt know whetlier the Sunne bee more or 


leſſe then 45: degrees aboue the Horizon. 


Se. Bow ſhall J Know that quickly: 2 fozme hinketh that 
ſhonld be troubleſome. 

Aa. It is moſt ealit: Lbe Trauſam and the — belngi iop⸗ 
ned together as you haue biene taught: tarne the do degrees 
of the yard toward pour bzeall (it is no matter foꝛ ſetting it 
vnto pour eie) and bzing the Tranſame right againſt the 
umme, vntill ſhe hadowe thereof fall euen with the ſide of 
the yard. If the ſhadow of the ¶ ranſame from the tops of the 
Var downwatd'hbe longer then the yard, it is a moſt. certaine 
ſigneuhat the Surineis undtr. . degreeshigh; If u he border 
the Sunne is more then q. degrees high. 11 3314570 + 4 
Sei Atheſpunnode lefſe{hen 45. vegrees high wbt un 
Jdo? i 
; "Ma. Set.tho Dtatke.cloſeto your epe.kipingthe yard — 
rallele vnto the Horizon , as pan hane beene taught 
then let the Tranſame ſinke downe into his ſocket, vnti the 
toppe ofthe Nane come euen with the Centre ol the Sunns, 
the number of the degrees from the top of the vane to the notch 
of the Socket will declare his eleuation;.. _ . :/-, 

Sr. This thing is plaine enough. Pay not his eleuation yet 
be found out anyother — by the eee while the Sun 
is vnden 45.degreep. © - L 11; 47 12. 

Ma. It map — ont otherwiſs:in thiomaniier: Pof 
that end of the Tranſame infd:bis Socket, which contey- 
neth the beginning of the degrees, let the firſt degree come 
enen with the notch, as the 45. degree did befoze , and make 
the Tranſame faſt with the ſcrue:then ſet the yard vnto your 
eie, and kepimg it teuel,moune the Nane vp and;downe,vntill 
the vppermoſt edge thereof come enen with the Centre ot the 
unne 
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the Crafſs Sraffe. 


Dunne: thedegree vppon which it lightethis the Sunnegal- 


tifude; | 

Se. Thus much concerning the Sunne whilcsbe is vnder 
45. degrees. What malt J do to finde his altitude being aboue 
45. degrees: 

Aa. The Yard, Tranſame, and Uane being oꝛderly pla⸗ 
ted, as it was taught befo2e , ſet the yard vnto pour eie, and 
keeping it leuel, dzaw the Tranſame to you ward, vntill the 
Uane be euen with the Centre of the Sunne: the degre then 
of the yard, vpon which the notch of the ſocket lighteth, decla- 
_ vnto you the height of the Sunne. 

c. Js there any moꝛe to be ſayde concerning the bis of the 
— —— ahe- NAH 

Aa. No: Foz I haue at — declared dhe lameꝛlo that now 
it remainetþ to teltyou the mr be uſed,although 
it be not applied vntotbe ' 


Sec. Dnething let me ürſt demaund: May not Jtake the 


height ot any ſtarre in the lame manner as E dane taken the 
height ol the Mun ne? 

2:4. Bes, that you may: Neither i is there any dilfercuce 
in the one from the other Soumap allo take the dj{taunces of 
any two ſtarres thereby, ſo that they be not further alunder 
then po. degrees, following the ſelfe ſame ppecepts which you 
hane bene taught concerning the Sunnes altitude Foz ik the 
two ſtars de leſſe then 45. degrees aſunder, 22 | be with- 
in the end of the Tranſame, and the vard. the yard 
againtt the one.ftarre , anddzawthe Trapſams © latabio locs 
ket, vntill the edge of the Wane light vpon the other lar, and 
the degrees ol the Tranſame will ew their dilkaunce. Ik the 
two ſtarres pꝛopounded — 4. degrees afunder, it 
is certaine; that ther mill he . compaſſe of the 
CTrantame. Bben dais the- de pour ſight, 
vntill the end of the yard light vpon 1 one karre, and the 
edge ol the want vppon the other: Gare, and. plum: of 
the yard ot: row may. take the 
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diſtante ofariy two ſtarres that are go. degrees aſunder. 

Sc. Now let vs returne vnto the fozmer queſtion :- how 
muſt the Zranſame and the Yard be iopned together, and how 
mult the Uane be placed, if J be not diſpoſed to ſet the taffe 
vnto mine eie? | 

Ma. The topning of them, is after diuerſe maners, acco2- 
ding as the vſe doth differ. Firſt, you may find the ſunnes ele⸗ 
nation in the ſame maner, as you did befo2e, although pou do 
not apply the ſtaffe vnto your eie, and therefoze in this caſe 
the Tranſame and the Yard muff be iopned together, as 
they were befoze, and the Hane muff alſo ſtand after the lame 
manner. 

Sc. Pow then ſhall J unde the Sunnes eleuation 71 

Ma. Set the palme of pour hand cloſe to the end of the 
Hard where the 0 degre is placed and then turne the Tran⸗ 
ſame vpon the Dunne, and pull downe the Tranlame into 
the ſockef, vntill the ſhadow of the toppe of the Aane fall iuſt 
bppon the end of the Bard cloſe to your hand: Then the de⸗ 
greef tÞ the Tranſame next vnto the ſocket , is the Hunnes e- 

bang wee thatin this caſe allo Fmt hold the yard ves 
ry 

Ma. ven, that you mutt: and lo Hall you be iure of the 
Sunnes altitude. 

Se. Pay J finde the Dunnes eleuation thus, if he be moꝛt 
then 45. degrees high? it 

Ma, Pea, enen as vou did beloꝛe. Foz this deal the dif- 
ference, that your hand ſtandeth now in'ſtoad of your tie And 
Jam ot this minde, that if pon take h&de-vnto the-levell of 
pour pard, vou may take the Duns us pzeciſely this wap. a8 
you do with applying the ale w 16, Beides, this is 
one —— »pothalt! not davon vour err 

id befoze, ai ing 271) 35 
Sc. hat other way i#ther' to oſe | 
mult J topne the Tranſame a pavdfozether? 


Ma. 


the Croſſe Staffe. 


a. Where is pet an other wap to finde out the height cf 
the Suune without ſetting the ſtaffe vnto pour eie. Foz the 
perfozmannce of which concluſion , von mull ſet the yard and 
the Tranſame together thus.Put the Tranſame into bis ſoc⸗ 
ket ſo, that the beginning of the firſt degree map fal!“ tg 
the notch:then make it faſt with the ſcrue:put the p po 
to his ſocket, in ſuch ſozt that the 45. Degree fall eu 
notch, and ſet the Nane at the other end of the pard, fou 
were inſtructed befoze. 

Se. Bow mult I vſe it then: 

Ala. You mult here alſo haue that conſideration which you 
had befoze of the Suns eleuation, whether be be moze oꝛ lefſe 
— ee is knowen by the rule giuen in the be⸗ 

nning. | 
Se. Ik the Sunnebe leſſe then 45. degrees high how muſt J 
hold the ſfaffe 2 , 

Ma. Let the Tranſame hang downeward toward your 
feete,and turne the Nane which is vpon the yard to the ſunne 
vntill the ſhadow ot p vard fall inſt with the fide ofthe Trant 
fame: the degrer othe Tranfame, vppon which the ſhadow o- 
the Uane doth fall, declareth the height of the unne. 

Sc. Js it materiall which fide of the ſhadow J do chaſe 2 

Ala. Pea, oz that ſide of the ſhadow mult be choſen, which 
is made by that part of the-Wane,which is next vnto the end of 
the yard, as you may ſæ in the figure. 

Se. J perceiue pour meaning in this. But how muſt J hold 
the ſtaffe, if the @unne be moze then 45. degrees high: 

Ma. Then maſt the Tranſame lie leuell with the Hori- 
zon, which befs2e did hang perpendicular, and the ard mult 
ſfand vpꝛight toward pour Zenith, Zhen turne the yards to- 
ward the Sunne ſo, that the ſhadow thereof fall cloſe to the 
ſide of the Tranſame, marke vpon what degre& of the Tran- 
ſame the ſhadowof the vppermoſt ſide of the Uane falleth,ſub- 
duct that out of the g0.degre&s, and the remainder ſheweth the 
Sunnes eleuation. * 
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diſtances,by the ſame ſtaffe: which foz this tune ſhall (office. 
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Sc. May not the prightof the ſtarres beefonnd out in this 
manner? 

Ma. No: By reaſon their beame is lo weake that it cannot 
caſt a ſhadut: but the beame of the ſunne being ſo ſtrong, his 
height may thus be eaſily found out, and very readilp, and al⸗ 
ſo certainelp, hauing onely this care, that the ſtaffe be kept boy 


uell as it ought fo be, 


Se. Js there any thing elſe fo be (aide concerning the vſe of 
this ſtaſfe? 

M4. Jt may be bſed to diuerſe other purpoſes (as J laid in 
the beginning: / namely,fo the deſcription of Regtons , and 
Countries: to the finding out of the quantities of the Gclipſes 
of the Sunne and Mone: with the longitude and latitude of 
the Planets. This ſtaffe alſo ſerueth to the coꝛrecing of the 
places of the fixed lars: & ta the ſetting downe of the ampli⸗ 
tude of the riſing oz ſetting of the Sunne 02 Stars. But mine 
intent wasonely to take the Sunnes elenation therwith. Yet 
baue I told pou how to take the altitude of the ſtars with their 


Tbe other pꝛopoũtions J will lap fozth, either in my publiks 
lectures Which J eee my 
leyſurs lerueth. 
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TO THE RIGHT HONO- 


RABLE, IL. IOHN LVM. 


LEY, BARON OF 
LVMLEY. &c, 


N Fer that I had penned (Right ho- 
WF: 802 norable) the vſe of the Croſſe ſtafle, 
Ml was deſired by mine acquain- 
7 2 tance, to take the paines in the Ia- 
N * cobs ſlaffe. I did ſo: my — were 
. liked andcalled (as the former) vnto 
edle preſſe, Without a Patrone! 
would not haue it come forth, be- 
cauſe I would not be thought to bee without a Patrone. 
To rrouble one man with them both, I thought it not 
good, leaſt I ſhould ſeeme forgetfull of other my well- 
willers: among whom your good will, ſnewed vnto me 
at diuerſe times, hath emboldened me to craue your pa- 
tronage for the thing, which if it ſhall pleaſe your Ho- 
nour tovndertake , Iſhall accompt it as a ſpeciall token 
ofyour louing fauour, and acknowledge my ſelfe in re- 
compence, bound to pray for your Honours daily en- 


creaſe in all kindes of bleſſings. 


FX 


Your Honours moft 
humble. Th. Hood, 
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A Dialogue PA 7 vſe of 
the Jacobs Staffe. 


Scholler. 


Inte my laſt departure from you, 3 haue 
F\» diligentlp applied the croſſe @taffe, accoz- 
ding vnto the rules which you haue pze- 
4) ſcribed, and finde the ſame to be very con⸗ 
Naß, uenient foz the purpoſe, which you baue ſet 
downe: that is, fo2 the taking ot the height 
Not the Sunne and Starres, with their di- 
Jn i ſtances: Pet can Jnot ſtay my ſelfe here, 

but muſt once againe pzeſume vpon your courteſie. 

Mater. What is it that you deſire 2 J loue not many 
woꝛds but you ſhall find me moſt ready to pleaſure you, oz as 
ny man els,as far fozth as my ſimple skill will affozd me. 

Sc. This is the matter: J would gladly learne the vſe of 
the Jacobs Stfaffe as well as J haue learned the vſe of the 
troſſe ſtaffe: Map I not therefoze ſo deuide the croſſe Caffe on 
the one fide, that it may ſerue my turne foz a Jacobs ſtaffe, ſo 
that Jbe not troubled with the cariage of any moze then one? 
, 44a. Pes. very well. And loe, here is one ſo diuided, that 
as the one ſide of the Yard and Tranſame ſerueth foꝛ the Dun 
and Starres, ſo the other ſerueth fo2 any dimenſion. 

Sc. This falleth out euen as J would haue it:ſæ ing there- 
foꝛe the Staffe is ready at hand, if your lepſure ſerue, J pzap 
you inſtrua me in the vſe thereof, 

Ma. With a god will: Poue you the queſtions, and J will 
anſwere them. 

Sc. Why doe they call it Jacobs Staffe? Was he the firſt 
inuentoz of the thing. 40 
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Ma. IA knobꝰ not that: but they take octaſton to call if ſo, by 
reaſon ot thoſe woꝛdes which are witten Gen. 3 2. 10. whers 
the Patriarch ſapth, 7 hat with hu Staffe he came ouer Iordane: 
Mherein J thinke, they miſconſtrue his meaning. Notwiths 
ſtanding, by whom ſoener it was invented, the Anſtrument 
queſtionleſſe is of ſingular vſe. 

Sc. Let that paſſe , and declare Jpzay yon, what affinity 
this Staffe hath with the other. Foz compariſons will make 
a thing moze plaine. 

Ma. Firſt, as in the other Staffe, the degrees of the Yard 
and Tranſame are all one in number, ſo are the partitions in 
this. Secondly, as the yard and Tranſame in that, did iopne 
together ſquarewiſe and at right angles, ſo muſt they doe in 
this Thirdly, there muſt the ſame conſideration be had in pla- 
cingof the Uane in this, that was had in the placing of the 
Vane in the other: that is, it muſt ſtand euen with the begins 
ning of the partitions, except ſome ſpeciall occaſion require o⸗ 
therwiſe, as is to be ſ&ne in the meaſuring of bzeadthes, 
Fourthly, One of the two, either the Yard or the Tranſame, 


as occaſion ſerueth, muſt be parallele vnto the thing meaſured, 


the other mult be perpendicular. 

Se. Is that a rule to be noted in the Jacobs ſfaffe 

Ma. Pea that it is: other wiſe it is moſt certaine you como 
mit an errour. | 

$c. Then haue J bene amiſſe infoꝛmed as Jhave ſerne 
men, that haue thought them ſelues to be of no ſmall cunning 
in the vſe of the Staffe, who meaſuring the height of a thing, 
haue made nomatter how they held their Staffe, ſo that they 


did ſee the toppe and the bottome of the thing to be meaſured, 


euen with the two ends of their Tranſame, 
Ma. Belaæue me in this, that it cannot be that their pꝛadiſe 
ſhould be true This one argument ſhall ſerue foz a thouſand. 
Von! know that the pꝛofe of the vſe of the Jacobs ſtaffe ſtan⸗ 
deth vppon the p2opoztion of Triangles. Now thdle Trian⸗ 
gles onely are p2opo;ztionable which are like, and in like ma⸗ 
a ner 


the lacobs Staffe, 


ner ſituated, which they can neuer be ercept either the yard, 
oʒ the Tranſame be parallel oz perpendicular (as occaſion ſer⸗ 
ueth) to the thing meaſured. 

Sc, Pour reaſon is god that it ſhoulde be ſo: but me 
. that the perfourmaunce thereof ſhould bee impoſ- 

e. 

Ma. Why ſo: 

Se. ou know that many Fields be full of Dales and hol⸗ 
low places: others be full of Hilles and Pountaines, Poꝛe⸗ 
ouer , many things ffand not vpzight vpon the ground, but 
leane either fozward oz backeward , oz elſe to the one ſide 02 
to the other. Laſt of all in the bꝛedth of a thing there is a great 
variety. Foz be it in a wall, oꝛ fielde, oꝛ what elſe whatſoe- 
uer, there is fo2 the moſt part either hol lowneſſe oꝛ rounds 
nefſe, oz ſome ſuch like thing which may make it impoſſible 
in my iudgement to dzaw either parallele oz perpendicular 
line vnto them, | 

Ma. Jgraunt thoſe things fo bee as you ſay: pet doe 
they not hinder a man from faking the meaſure of their 
length, height, oz bzeadth . Foz where the place it ſelfe 
doeth not affwzde a leuelneſſe: it is an eaſie matter to i- 
magine it leuell. Thus alſo you muſt thinke with your 
ſclfe , that although Geometry ber the Arte of meaſuring 
well, and generally nothing may be ercluded from the com- 
paſſe thereof, yet muſt we not bee to curious in particu- 
lars, leaſt we ſhew our ſelues either ouer wiſe, oz elſe to 
foliſh, The Phiſittan generally pzofefleth to heale all diſea- 
ſes, but when he commeth to deale with particular bodies, 
he faileth in his art, and yet is not to be diſcommended ſo 
long as he doeth that which Art requireth. It is enough fo2 
the Geometrician, if he giue the iuſt length of a ſkreight 
line dzawen betweene two places aſſigned. Oz if heecan 
not doe it by one freight line, he may doe it by many. 
Whoſoener immediately ( foz mediately he may finde ont 
the length of a croked line by m— of a ſtraight line) 
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whoſocuer, J lay, requireth any moze of him then that, he a- 
buſeth both the man and the art. Therefoze, when any thing 
is pꝛopounded to be meaſured, be it length, height. oz bzeadth, 
pou are firſt of all to conſider, whether the thing lie leuell, oz 
ſtand vp2ight,oz be ſtraight, as it is required that it ſhould be. 

Af if be ſtraight, vou map pꝛeſently fall in hand to meaſurg 
it, as your rule ſhall direc you : If it be not ſtraight, but be 
either croked,0z leaning one wap oz another, it muſt be your 
p2inctpall care, firſt to fit the ſame to your purpoſe: as foz2 ex⸗ 
ainple, in meaſuring the diſtance ofa thing/foz J will firſt be⸗ 
gin with that dimenſion, and will afterwards teach you what 
pou ſhall doe inthe reſt) ifthe diſtaunce betwene two places 
aſſigned be not ſtraight, as you le in theſe figures which fol⸗ 
lowit is not, then choſe out two points in the diſkance,the one 
being at the one end thereof, and the other in the other, be- 
tweene which pou may imagine a right line tobe dzawen,and 
then ſo hold your Staffe, that the yard oꝛ the Tranſame map 
be parallele, oꝛ perpendicular vnto it, as occaſion ſhall ſerue. 

Se. You haue thꝛoughly ſatisfied me in this. Tell me now 
wherein theſe ſtaues do differ, ſeeing you haue declared wher- 
in they doe agree, 

Ma. Their differente conſiſteth in two things eſpecially: 
in their partitions, and in their vſe. 

Sec. Touching the firſt difference, it is euident inded, that 
the parts of the other @taffe are vncquall, and that this is di⸗ 
uided into equall poztions : but maketh it any matter hows 
many the parts are into which this Staffe is deuided ? 

44. No: The moze the better, and moze pzeciſe will pour 
woꝛke be And therfoze,if you could diuide them into 100000, 
it were the moze commendable , but 1000. ſufficeth in this 
Staffe, which though it be not deuided into moze, yet you may 
imagine it to be an hundzed times as much as it is. 

Se. Mhat is the difference in the ble of the Stanes? 

Ca, The generall difference is this: the other ſerueth loz 
Altronomicall matters; this ſerueth foz meaſuring of land. 

Se. Mhat 
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Se. What meane you by thoſe wozds, Meafuring of land? 
Is it to take the bzeadth, oz length only of a fleld:oʒ may it be 
applied otherwiſe 2 

Ala. Che truth is this, that by this Staffe we may mea⸗ 
fare the length, the height , and the bzeadthofany thing, all 
the which we erpꝛeſſe by thoſe wozds, Meaſuring of land: has 
ning relation to the wozd Geometry, which ſignifleth the ſame © 
ik it be conftrued wozd foz wozd. 

Sc, WBefoze J doe come vato the particular meaſuring of 
theſe thꝛte dimenſions, length, height, and bzeadth, what gene- 
rallnotes haue J to obſerue? 

Ala. Firſt, that whether the Yard or the Tranſame be ap- 
pl 5 vnto your ſight, it muſt ſtand cloſe vnto the ball of your 

eckt. N 

Se. But which end ol the Yard oz Tranſame muſt and fo 
the ſight ward? 

Ma. That which hath the beginning of the degries: foz ſo 
it is moſt conuenient foz the readineſſe of pour actount. The 
ſecond nofe is this:to winke with one cie. Foz the ſight by that 
meanes will aime at pour marke the better, when it is not 
parted but b2ought into one. The third obleruation is this: 
that, the diſtance of your marke be not ouer great. 

Se. Why do you giue this note, tonſidering that in the bie 
of the other @faffe , there was no limitation made of anp di⸗ 
ſtance 2 Foz You meaſured therewith the ſtarres in heauen. 

Ma. The caſe is not all one, becanſe the Sfarres haue a 
bzightnefſe which belpeth their ſight, and their beame com 
meth directly from the Centre of their body, vnto our eye. 
But in terreſtriall things it is not ſo: Foz in them, by reaſon: 
of the weakenefle of eur ſight, we may be greatly deceined,ex- 
cept they be within a reaſonable compaſſe. 

Sc. Whatdo you cally reaſonable compaſle, oz diſfance 

Aa. Jt cannot well be defined, becauſe there are ſo many 
things required therein, that they will hardly iumpe all foge- 

ther generally: as theſe, the I” of the aire: the gad- 
u 
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nelle of the ſight : the largeneſſe of the inſtrument. The aire 
map be cleare, but the ſight ofa man may be dull. Againe, the 
ſight may be quicke enough, but the aire map be thicke. A⸗ 
gaine, both the aire and ſight may ſerue the tarne, but the in- 
ſtrument which he is to vſe may be ſo ſmall , that he can not 
take any thing farre diſtant from him. So that we cannot ge- 
nerelly determine of the diſtance otherwiſe then thus, ſaying 
that that is a reaſonable diſtaunte, which is pꝛopoztionable 
both to our inſtrument and ſight. 

Se. Pꝛocede J p2ay you in the matter wherein you were. 

A. The fourth regard muſt be had vnto your hands that 
they be ſteddy. Foz otherwiſe you may mille of the pꝛopoꝛti⸗ 
on of vour meaſure. The laſt note is this, to take heede vnto 
the place wherein you make your ſtation, 

e. Pow ſhall J be ſure of that: 

Ma. Thus: You know this, that either you ſtand bp2ight, 
oꝛ elſe leane one way oꝛ other. To be ſhozt , howſoeuer pour 
ſituation be, whether it be ſtanding, ſitting, leaning , 02 bp- 
right, that is the place of your ſtation, which is right beneath 
your eie, ſo dircitly as is poſſible to be iudged and taken. 

Sc. Theſe fine things peu ſay are generallpto be noted. 1. 
The ſetting of the Saffe at the ball of the eye: 2. The wincking 
wich one eie: 3. A teaſonable diſtance: . A ſteddy hand: q. The 
certaine place of yout᷑ ſtanding. Let vs now come vnto the 
particular vſe of the Staffe in the thz& dimenſions, You ſay, 
the Jacobs. Sfaffe (erftreth to take the length, the height, and 
the bzeadth of any thing: Are theſe dimenfions found out any 
mo2e wales then one ? 

Mz, Pea : The length, and the height, are found out the 
ſeuerall waies and the bzeadth two wates. The firſt and the 
ſecond way require one ſtation : the laſt way in each dimen 
ſion is perfoʒmed by two ſtations. 

Se. What meane youby a ſtati 2 and what is it to per⸗ 
fozme a thing by one oꝛ moe lations ? 

Ma, A tation is nothing elle but the place * vou 

and: 
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and: fo perſdzme a thing therefoze at one ſtation, is nothing 
elſe but by a ſtanding in one onely place by the helpe of pour 
inſtrument, fo take the meaſure of a thing. To perfoꝛme it 
at two ſtationa, is by ſtanding in two ſeuerall places to take 


pour meaſure, 


Se. What generall note is there to be obſerued, when ws 


meaſare a thing at one ſtation 


? 


Ma. Pon know this, that the meaſuring of a thing by the 


Staffe , dependeth wholly vpon pꝛopoztions, whoſe 


Jacobs 

d2ift and ſinall end is this, by the numbers giuen, to find out 
the fourth. Two of theſe numbers are alwaies the partes of 
pour @takfe, the one being the partes of your Tranſame, the 
other of the yard: the which numbers mult be placed accoz- 
ding as the rules which follow ſhall direc you. The thirde - 
number of p:opoztion is ſome aſſigned meaſure in this man- 
ner. At you meaſure the length of a thing, ſome certaine heigbt 
mult be aſſigned, If you meaſure the beight oz bzeadthofa 
thing, ſome certaine length oꝛ diſtance muſt be giuen you fo; 
your thirde pꝛopoꝛtionall number, and this number muſt 
kepe the third place in the rule of pzopoztion,o; Golden rule, 
oꝛ rule of thaæ, as we do commonly terme it. Then muſt we 
ſay thus : that, as the partes of the Tranſame cutte off by the 


Yard, are vnto the parts 


of the Yard cutoff by the Tranſame: 


Oz contrariwiſe: As the parts of the yard cut off by the Tran- 
ſame, are vnto the parts of the Tranſame cut off by theyard, 
ſo is the aſſigned mgaſure which is giuen you, vnto the mea- 
fureof the thing ſought for. This is the chieteſt note in mea⸗ 


ſuring at one ſtation. 


ge. What note is there to be oblerued in meaſuring at two 


ſtations: 


A4. There are thz& things ſpecially to be noted: Che firſt 
is, the making of your ſtations , that they be both of themin 
aright line with the thing to the which you leuell your ſtalle, 


whether you go forward or backward. 


Sc. Bow map that be done? 
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44. Choſe ont ſome marke in the thing to be mealure d 
which may be leuell with pour eye, then ſet vp two ſtaues 
where vou minde to make your two ſtations, fo that ſtanding 
at the further Staffe, you may bzing the other iuſt with the 
marke which you doe choſe out: ſo ſhall you be ſate that the 
two ſtations are ina right line with the marke choſtn. Foz it 
is a generall rule , that it three pointes be in one leuell of the 
eye, thoſethree pointes are in one right line. Mheſocondis, 
that youreye be no higher-at the one ſtation theniit isattheos 
ther. This is to be done by the rule which J gane you euen 
now Foꝛ if you; ſtanding at pour ſecond ſtation, and holding 
your Staffe leuell from pour ſight, can ſ the top of the Staffe 
which ſtandeth at your firſt ation, and alſothemarke.which 
vou choſe, it is a certaine ſigne that pour eye is in his iuſt 
height. The third note is, that the diſtuance betweenethe two 
ſtations be diligently taken ;and that in a right line, ſo neare as 
is poſſible: becauſe the whole art of meaſuring by the Jacobs 
Taffe, dependeth vpon a right line. This diſtance muſt be the 
third number of your pzopoztion.:And theſe be the chiefeſt ob- 
ſeruations that J remember. If there be any thing elſe, J will 
put vou in minde thereof as occaſion ſerueth. 

ge. Let vs come now vnto the particular dimenſtons, and 
beginne firſt with the length?! What call you the lenth of the 
thing meaſured? 72 5 42 Nut us: 

Ala. It is the diſtaunce betwene the place whereon pou 
ſtand, and the place aſſigned, vnto which pau direct your ſight- 
and in this caſe we commonly ſap thus: Hob farre is it from 
my fte, to ſuch oz ſuch a thing? as a Tre o2 Houſe . 

Sc. Giue me now the rules whereby J may direa my ſelfe 
in mealuring any diſtance ginen. be 5 

Mz. The firſt rule requireth that the yard ſhould be per- 
pendicular to the length meaſured; And that is this. The yard 
of your Statte being perpendicular vnto the thing meaſured. If 
your ſight paſſe from the top of the yard ouer the end ofthe 
Tranſame to the farther end of the thing propounded, as the 
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partesofthe yard cut off by the Tranſame, ſhall be vnto the 
parts of the Tranſamecut off by the yard, ſo ſhall the height 
of him that meaſureth hee vnto the length of the thing pro- 


pounded. ine ent 
Se. Bere are two queſtions to be pꝛopounded. Firſt, what 
cal you the end ofthe Zranſame ? | | 
- CMa, That is generally called the end ot the Tranſame,o- 
uer the whigh your eie ſight palleth whereſocuerit be, whether 
it be in the hery end of the wod it ſelfe , zany other place, 
— lift to ſet the Aane, ſo that your exe ſight palle by 
place. 2011 Wa 
Se. Secondiv, what call vou the height of him that mea- 
ſureth? Foz ſome man map be, and is a great deale higher 
then another. | 1 | 
Alu, Che height of the meaſure is the diſtaunce betwene- 
the top of the Statfe and the thing meaſured:as in the 1 figure 
from y. to o. and from a. too. is the height ofthe meaſurer; ſo 
that whether he ſtand vppon the ground at the one end of the 
diſtance aſſigned,oz whether be ſtand vpon ſome higher place, 
the maner of wozke is all one; this being noted as a generall 
rule; Ihat the height of the top of the yard from the ground, 
muſt be certainely knuwe n. 
Se. Expꝛeſſe the meaning ol your Rule by ſome example. 
Aa. Put caſe the partes of the Yard cut off by the Tran⸗ 
ſame beg 60. and the partes of the Tranſame cut. off by the 
Pard be 180, let the height of the Staſfe from the ground be 
4.fote: then A ſay that as 60. which are the partes of the 
Pard, are vnto 180. which are the parts ol the Tranſame: e- 
uen ſo is 4, frete which is the ſuppoſed height of him that meas 
ſureth vnto the length pꝛopounded. Ho that A conclude the 
length thereof to be 12. fte. wn 
Sc. This is eaũly concluded, and dependeth, as I remem⸗ 
ber vpon the 4. p. of the 6. bokeof Euclide: where it is ſayed 
that ; In oquiangle triangles, the ſides which. contain the 
equall Angles are proportional, = F ate ſub- 
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tended vnder the equall Angles,are of like proportion. Pozeos 
ner J perteiue (as you fold me befoze) that the third number 
of the pzopoztion, is the alligned height. 1 da 

Ala. It is true:and you map molt manifeſtly perteiue that 
in the Figure which you ſayd concerning Euclides pꝛopoſiti- 
on: Foz the 2. Triangles a. e. i. and a.o, u. are like, becauſe 
they are ſituated after one and the ſelfe ſame maner: therfo:e 
in the Triangle a. e. i. asa. e. is bnto a. i.ſo in the Triangle 
a. o u. a. 0. is vnto o.u. - Thus you le the commodity of the 
Staffe in meaſuring the length of a thing. And here pot mult 
note this, That it is no matter whether the thing meaſured do 
he in a plaine or flat, or whether it be in the aſcention or deſ- 
cention of an Hill, or whether there be any concauity or con- 
uexity bet weene the ends of the thing meaſured, Mo that by 
this rule, we may meaſure the bzeadth of any Riner , oz of a- 
ny Trench, oꝛ of any Ualley detivene the tops ot the hils, oz 
the diſtaunte of two Ships at ſea xc. 

Sc. Che firſt Rule required, that the yard ſhould be perpen- 
dicular vnto the thing meaſured. Put caſe the pard do lie pa- 
rallele vnto if, as it is in the 2. Figure, what then ? 

Ala. The yard being parallele voto the thing meaſured , if 
your ſight paſſe from the beginning of the yard ouer the ende 
of the Franſame, then, as we” 709 of the T ranſame cut off by 
the yard, are vnto the parts of the yard cut off by the Tranſam, 
ſo is the height aſſigned vnto the length propounded to bee 
meaſured. | 

Se. Do then dy your Rule IJ contlude, that iffhe partes of 
the Tranſame cut off by the vard be 120. parts: and the paris 
of the pard cnt off by the Tranſame be 210. and the height aſ- 
ſigned and knowen be 400. fete , the length to be meaſured 
muſt be 700. fete, as Jperceiue by the Golden rule, and by 
the popoſition of Euchde mentioned befo2e. 

Na. Pon ſay very true: fo: tonſidering the two Trian⸗ 
gles a. u. d. and a. i. e. are like , it muſt niedes follow, that as 
in the leſſer Triangle a. u. is vnto u. a: ſo in the * 
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muſt be vnto i. a. : 

$, Pou laydherefofoze, that there were 3. wales to linde 
out the lengthof any thing, whereof 2.are already ſet downe: 
What is the third wap? 

Au. The two waies already ſet downs, require but one 
fation, Fo2 you are not bound to remoue from the place 
whereon pou firſ? ſet yonr fot when you beginne to meaſure. 
But this third way requireth a double ſtation, as in the 3. F1- 
cure, which is many times neceſſary, becauſe that a Tre, 02 
a Wall, oz an Hill, may be betwene our ſight and the end of 
the thing, whoſe diſtaunce from vs we deſire to know , ſo that 
our ſight cannot come bnto the end thereof. Che third wap dit 
fereth from the fozmer in this, that there is no altitude to be 
aſſigned and given fo2 the third number of the pzopoztion,but 
the third number of the pzopoztton ,. is the diſtaunce betweene 
— — ſwe to this: Conſiderin 

Sc. A pzay vou anſ were me to this: gthat J mult 
take 2: ſtations at which is it belt to begin? Js it beſt to begin 
my ſirſt ſtation at the end of the diſtance —— ſo go 
backe ward? o2 is it beſt to begin my firſt tation a god way 
from the end or ide diſtaunce pꝛopounded, and then come foz- 
ward to make my ſecond ſtation? 

Ma. That is neither here noz there : But the common vſe 
is to begin the firlk (tation, at the end of the diſfance pꝛopoun⸗ 
ded, and fo go backward : in the which thing doing, you muſt 
take herde of that eſpecially, which J told vou befo2e, that you 
goe backe ward in a ſtraight line: ſothat the line imagined to 
be dꝛawen from the one end of the diſtance pꝛopounded vnto 
the ofher, being continued vnto the ſecond ſtation mult make 
but one right line: otherwiſe yon ſhall erre in pour meaſure 
moze v2 lee. \ 

Se. What dilkannce is belt to be made betwerne the two 
ffations ? h 
- Ma, The larger the better: Foz it is gad neuer fo take 
a ſhozt ſtation, it vou may * * becauſe pour er⸗ 


The vſe of 


rour will be the leſſe thereby. - 
ge. Giue me now the rule which J muſt follow, 
A. The Yard being parallele vnto the length p 
ded to be meaſured, and your eye at each ſeuerall ſtation, paſ- 
ſing from the head thereof ouer the end of the Tranſame, vn- 
to ſomething that ſtandeth vpright, at the farther end of the 
diſtaunce prounded: as the difference of the greater 9. . 
of your Tranſame ſhall be vnto the leſſer ſegment: ſoſhall 
the length betweene thetwo ſtations be vnto the diſtance pro- 
pounded. N LIE | 
Sc. In this kinde ofmeaſuring, mult the 
one place vpon the yard, without pulling it nigher, oz putting 
if farther off from the ſight | = 
Na. The rule that J gaue vou enen now requireth that 
it ould do (0. And then you wnlt fate this, that che farther 
you go backe ward from your firſt Ration, the lower muſt the 
Tranſame finke into his ſotxet. | 
. &. Gtueme an erample of that which you haue ſayd. 
Ma. Put caſe that at your firſt, ſtation the partes of the 
Tranſame cutoff by the Pard were 108. at your ſecand ſtatis 
on, puteaſe the partes of the Tranſame cut offby,the Yard 
were 72.tmagine alſo the diſtance betwene pour two ſtations 
were 40. fete: maſt ſeke out the difference betweene the (es 
uerall partes of the Tranſame cut off by the Yard: which by 
ſabduction J finde tobe 26. (foz that is the remainder, 72. bes 
ing ſubduced aut of 108.) whereupon J conclude thus, that as 
the difference of the greater ſegment of the Tranſame, name⸗ 
ly, 36. is unto the leſſer ſegment, which is 72. ſo is the diſtance 
betweene my two ſtations to the length pzopounded:and ther⸗ 
loꝛe the length pꝛopundedto be meaſured is 80, fete. Fo2 if 
36, giue 72. then 40.fete (which is the diſtance of the fwo ſta⸗ 
tions) muſt needs yeld 80. Thus haue vou hitherto ſcene the 
thx ſeuerall waies how to meaſure the length ol auy thing 
pꝛopounded . It followeth now toinſtcuc you in taking the 
beight of any thing-pzopgwded. M. -in ua 
* K. bat 
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— What call pou the height of a thing? 
Aa. The height of a thing, is the perpendicular dꝛawen 

from the top thereof, vnto the baſe whereon it ſtandeth. 

Se. Then you regard not at all the crokedneſſe of a thing. 

Aa. o: J care not at all fo2 the fathion thereof. Foz whe- 
ther it lane foꝛ ward oꝛ batke ward, to the right band oꝛ to the 
left, q care not ſo that from the top thereof J may dꝛaw down 
à perpendicular line: as vou ſce in the fourthfigure. 

Sc. Do pon fake all this line? -l 

Ma. Pont meaſure taketh no moze then is from the leuell 
of pour eie vpward: and therfoze this muſt be a generall rule, 
that, if the thing propounded to be meaſured; doe ſtand leuell 
with your feete, you muſt adde vnto the height found out, the 
height alſo of your one ſtature, | 

Fc. Pow many waies is the height of a thing meaſured? 

Ma. Tha maner ot wales, euen as the length oz dilkance 
was, 
© Be that mu bee the wid bo estiondlnunber in the 
ſirtt two wales: 

Al. As in the mealuring ot tengths, the height aſſigned 
and giuen , was the thirde pꝛopoꝛtionall number: ſo in the 


meaſuring of heights, the ength mays _ number 


of the pzopozfion: © -. 
Se. Giue me the rules fo direct me by. 


41. The firlt rule is this: Tour Trunſame Waking right 
angle with the height to be meaſured : and your ſight paſſing 
from the beginning thereof to the toppe of the height: as the 
artes of the Tranſame cut off by tho Yard, are to tiie parts of 
the Yard cut off by the Tranſam, (6 en erer giuen vn- 

tothe height. e 
K. Put caſe then the patts ofthe mme were 60, and 
the partes. of the Pard 36. and the length ginen 20. late: the 

dei actoꝛding to the rule muſk be 12. fœte. 

is fo: Bok you mult remembet ti adde the beiadt of 
ports lkatriro:lo eta" in 41 16, fete, 035 5. frets 
iin 
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The vie of 
atcoꝛding as you ſhall pleaſe to allow foz your owne height. 
Se. Let me requeſt this by ths way: is there no rule fo; the 
meaſuring of depths ? | ; 
Aa. It is all one with the meaſaring of heights. Foz the 
depth is nothing elſe but a rehearſed height. And therefoze in 
the meaſuring ol the depth ol a thing, The Yardof your ſtaffe 
being parallele vnto the fide of the thing, whole depth you 
— and your ſight paſſing from the toppe thereof: as the 
parts of the — cut off by the Yard, are to the parts of 
the Yard cut off by the Tranſame, ſo is the aſſigned length va- 
to the depth of the thing. , 
e. J perceine pout meaning. As foz example: It the parts 
of the Tranſame be 5. and the partes of the Nard 13. and the 
diameter ofthe well ( which is here in this example the allig⸗ 
ned length) be 10. twte long, the depth malt be 26, fete, 
44a. It is true, if you account from the top of pour Sfaffe, 
and therefoze that you may haue the iuſt depth of the thing, 
pon muſt fake away from the afozeſaid number as much as is 
abone the thing meaſured: which if you ſuppoſe tobe one fate 
— then is the well 25. fote depe , as appeareth in the 
gure. 
Se. Thus much by the way concerning the meaſuring of 


any depth. What other rule haue you fo the meaſaring of | 


heights ? 

Aa. Che ſirſt rule required that the Tranſame ſhould be 
perpendicular bnto the height pzopounded. The ſecond requi⸗ 
reth the Yard to be perpendicular: as in the ſixt figure; ſo that 
it differeth from the other onely in the manner of holding the 
Staffe. The rule is this: The yard of your Staffe being per- 
pendicular vnto the thing meaſured as the parts ofthe yard are 
co the parts of the Tranſame, ſo is the aſſigned length vato the 
height propounded to be meaſured. 

Sc. Do that J may conclude thus. It the parts of the Yard be 
60. and the parts of the Cranſame 60. and the aſſigned length 
be 250. fete; — 
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+ Mz. Potir concluſion is allowable: But J muſt put you in 
minde of this, to node the allowance of your ſtature, which if 
you ſuppoſe to be 4. feete , then is the whole beight 254. feete; 
ren thisone thing fo; —— learning. | 

c, What is thate | 


" Ma — youmay flue ont the leuerall partes 
bk any height pꝛopunded: as in the ſeuenth figure you may 
linde out how many fete are contained betweene the top and 
the nether ſide of the window: oz generally betweene any 
parts elle, o placing as many Uanes vpon the Tranſame,as 
you would meaſure ſeuerallparts. 

K. I muſt ſo place my Uanes , that from the end of the 


pard Jmay feeeachpart p20pounded: 
. M. Pon ſayright, the rule then mult be this: The Yard 
ng 


„ as it ws before vnto the height pro- 
pounded, as the parts of the yad cut off by the Tranſame are 
vntu — ar ane ſo is the whole be ght. vnte the 
part 

Sr. Letme ſheiv that J bnderffand von by pzopounding 
an example: J ſap: that if the partes ofthe Tranſame be 50, 
and the diſtaunce of the Uanes be 20. partes: and the whole 


— heightpon 
— — nant the 8. — | 
b Wha rulEhaue you fozthattodiretmein the wozke? 
Ni The Uanesof your ftatfe muft be placed as they were 
dete; namens in ſuch laat that your light paſſingfromthe 
end of the yard by the Uanes, you map ſee both the ends of the 
gon know. The rule then is this:that as the 
diſtance of the two Vanes is vnto the remnant of the Tranſam 


don nta the and ſo mnt the remnant 
eee) pprotunndes dre hevlaneolihe W's 


pci? 


Ahe wie of *:!: 


be 20. parts; and the reniriant:of the Tranfane front the ne⸗ 
thermoſt Mane downe ward be 20: parts: and the part of the 
height knowen be 1 4. kete,and 7 I concludethe remnant of 
the height to de 22. fate, an ret 
Sc. That ſtandeth with reaſon, and maybe pzoned bythe 
erample next going defozeithis: u il the inhalt eight were 
37. feete , and the part pzopoanded:1.4feete;: and t that patt 
— out ol tde whole ;\vectareth the: —— 
«te, and 70 a 
Ma. The fozmer tworules meaſured the beight of athing 
at one ſtation The third rule regtureth a double ation, as in 
the ninth gurt. The rule is this:: The Haro yvur Staffe 
being perpendicular to the thing meafared  asthe chfftrence 
of the two ſegments of the ya is to the dhitance berweene the 
two ſtations, ſo are the partes ofthe Shan a the 
Yardtothe height pr opounded. > 833-4] 2611 2% | 
Fr colhat moane ban by kh durer mos he tus logments 
of the Pard 7 SHobnugqoz D 041 
CA. Pot! may eaſily no- what thatmeaneth, by that 
— — — — 
os leng —— — it matt it plain 
vnto du here Mhen you make qu ſloſt ſiation vou das 
the Tranſame mult cut the Vat in vat 
when pou make pour tation) the: Mranfamentult tut 
the Nard in another place, not the fame whirh was vefoze: cha 
diſtance o parts ot the Nuri contained bettodnethbſgdivo ſe⸗ 
uerallplaces,ars fallen the diffortnet ur the nn,, 1107 
a ade cal mut nue ua 
downs: : „ There 126 1104 Jo nen 2032 lM 
. 42 but you muTmove ue either tour 
pour ſight uo it 5 an qd qm 291 10 0113 
$6; UWihen mulk . towarvm ondte nad whels mu 
ererbte Ht ©: 2926 end %o 2nd tb 
N That futtoy'out arcozvingy (ochre merabh ene. 
| a g 
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thingtneaſured;your Crunſmmt muſt gre farther from your 
fight: A vou come nigber ., your Tranſame aiſomult come 
nigher your ſight. And here Jgine you warning againe, that 
yau'goe-fozward and backward ina right line, directly vppon 
the thing p2opounded. 
Se. Leit me herealſo by example ſchew that J vnderſtand 
poir:Kule. Nou ſay that as the difference betwene the two 
ſeamentsef the pard is vnto the diſfaonce betwene the two 
ations, ſo are the partes of the Tranſame vnto the heigth. 
I concladethns : that if the difference of the two 
fenments be 23- and the diſtaunce of the two ations be 30; 
fiete, and the parts ofthe Tranſame cut off by the yard be 44. 
thenthe heigthmuſt be 57. fate, and . as in the Figure. 
Ma. Bitherto pou haue learned how to meaſure the length 
and the height of things: now it followeth to meaſure the 
bzeadth. | 
Se. Gineaheleate, Want you, inthispintots moue th; > 
queſhwons v and fitit hat meanepouby the bzeadthey 
u. The bzeadth here to bemeaſuredzis no moze, then the 
length of the right line. 'contepned betweene the two ends of 
the thing pzopounded, without.any conſideration of the rounds. 
9 — — 


ching. 

— dow-multF tans juld iny Stam: 

1 ———ů—— 
pour eie, it may be perpendicular vnto the bꝛedth pꝛopounded. 

Je. Lat of all, when J purpoſe to meaſure the bzeadth of a- 
ny thing, as ofa wall, oz ſach like, againſt which part of it 
muſt 3 ftande againſt the iuſt mwdeſt of it? oz againſt the 
one end? oz etſewhereJpleaſe, eee 03 
without both the ende 7405 

Au.. It is at pour one choile, - -- - 

Ce. In meaſyring the fozmer dimenſions , my ſight did 
paſſe out bone end of the Tranſame 1 mult it do lo-likewils 


"what u aczoing es you ſnvto take temeaſure. 
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It you ſtand within the two ends of the thing pzopounded to 
be meaſured, your ſight muſt paſſe hy the two ends of the Wrks 


ſame. It you ſtand againſt the one end of the thing, oz cleans. - 
Tranſame. 


without it, your ſight paſſeth but by one end of the 
Sc. What meane you here by the ends of the Tranſamet 
are they not here alſo to be taken as they were befoze# . 
Ma. Yes: The one end ot the Tranſame muſt alwaies be 
that, where the partitions begin: the other end is that, vppon 
which the Nane muſt ſtand, and by which the ſight palſeth. Foz 


many times it will ſo fall out that your ſight cannot paſſe by 


both the ends ofthe wod, ſo that you ſhall beenfozced to plate 


the Wane in ſome one part oz other of the Tranſame, that it 


map be a limit fo pour fight. And this is a generall rule, that 
if you ſtand within the ends of rhe breadth propounded, the 
one end of your Tranſame muſt be on the one fide of the yard, 
and the other on the other (ide. 

Se. But will the pard be iuſt betw&nc them both? 

Aa, No: Except pour ſtation be made accozdingly. It 
you ſtand in the middeſt of the thing to be meaſured, then will 
the yard be juſt in the middeft ; 'betwene the endes of the 
Tranſame: if you ſtand moze to the one end then to the o⸗ 


ther, the yard alſo will fall out in ue manner, moze toward. 


the ont end of the Tranſame, then toward the other. 
ge. How many, waies are there fo be vſed to meaſure the 
b:eadthby? | 


#1. We may meaſure it two wales: either by thehelps 


of one ſtation, o2 of two. 


Se. JfJ meaſure it by the helpe ol one tation what muſt 


be knowenfoz.thethird pzopoztionajbnumber ? au 2 


Ma. The diſtance betweene you andthe thing pꝛopounded. 


Sc. Put caſe that it be hollow inward betweene the two 
ends thereof: oz ſwell cutwardly ; to which part mult 3 then 
meaſure? 7 

CA. Ir it be conuexe, 02 round outward, the beſt wapte 
meaſure the K ſtations: but if it de * 
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ward, von muſt meaſure no further then from your fert to the 
— runneth betwene the two ends of the thing 


zopounded. 

Sc. Mhpat rule is there foz the meaſuring ot abzeadth at 
oneſtation 2 

Ma. This. The Yard being perpendicular vnto the breadth 
aſſigned, as the parts of the Yard cut off by the Tranſame are 

vntothe partes of the Tranſame contained betweene the two 
ends, fo is the diſtance betweene your feete and the thin g 
meaſured, to the breadth thereof. As in the tenth figure. 

Sec. J perceineit well: Foz there are here two pꝛopoztionall 
trianglescnt in pietes with a line in the midſt : Therefoze as 
in the triangle A B Cthe line B C. is fo the line A C.fo is the 
line B F. in the greater triangle to the line FG. which is the 
bzeadth of the wall. This dependeth vpon that which went be- 
foze. Now what is pour rule fo2 the meaſuring at two ſtatids. 

A. It is this: The Yard being perpendicular vnto the 
thing meaſured, & your 1555 paſſing by the ends of the Tran- 
ſame (as it is required: )as the difference of the two ſegments of 
the yard is vnto the diſtaunce betweene the two ſtations, ſo are 
the parts of the Tranſame betweene the two ends thereof, vn- 
to the breadth propounded: as it is in the 11. figure. 

S. This alſo is very eaſte by reaſon of that which was 
taught befoze. So that J may conclude, that if the difference 
of the two ſegments in the vard be o. parts: and the diſkance 
of my two ſtations be 40.fexfe:and the parts betwene the two 
ends of the Tranſame be 50.then muſt the bzedth of the thing 
be 56, fete and; Yaue you any other thing to be added? 

Ma, No: But that J wonld.hane you fo pzactiſe this dilt- 
gently, and J will bereafter further von in other things. 

Aa. I thanke you fo2 it. Vet befoze J depart, 3 pꝛay vou let 
me aske pou one queſtion: You ſaid befoze, that in meaſuring 
the bꝛeadth of any thing it is at my choiſe to ſtand where J 
will, either within the two ends of the thing fo be meaſured, 
oz again the one end thereof. 03 SY 9 both the endes, in 


"The vſe of 
what place 1 ſhall thinke med erpepient This 


lat kinde of 
meaſoring me thinketh is range, (as fo2 the other perceius 


well enough how their pꝛopoꝛtion will fall out) wherefoze A 
p2ay. you hcipe me herein. 

a. Set the queſtion as you ſhall thinke it bell foz pour: 
owne vnderſtanding, - . 

Sc. Put caſe J were to take the bꝛeadth of a river,as in the 
2. figure, vnto whole bzinke J can not come any nigher then 
40. fete, by reaſon of ſome mariſh grounds adiopning theres 
vnto: what meanes ſhall J vſe to finde the bzeadth thereof? 

Ma. Nou mult goe thus to woꝛke: (and as you do in this, ſo 


mult you doe in all other things, without whole ends you bes 


inloꝛced to ſtand when you take their bzeadth)cboſe out vpon 
the rinersfide two markes, as two trees, 03 ſuch like things, 
ſtanding one right againſt another. roar] 

Se. But how muſt they ſtand in reſpect of the river : 

ada. Jndeed that is a ſpeciali thing to he noted; They muſk 
ſfandſo, that the right line imagined to come from the twa 
markes, map make a right angle with the riuers ſide : other 
wiſe pou ſhall erre in taking of your meaſure : Becauſe thaf 
only ts accounted the bzeadth of a thing, which maketh a right 
angle with the length. 

Fe. Þaning choſen out theſe two markes, what i is then fo 
be dene? 

a. You mult let vp ancther , whichmult ſand alſo iuſt 
in one right line with the two firſt markes, whole dillaunce 
from the mark on this fide the riucr, mult either be giuen you, 
as being already certainely knewne: oz elſe it mult be found 
out by the firſt rule concerning the meaſuring of bzeadths. 

Sc. Put caſe à either know it, oz finde it to be 40. fœte. 

Aa. Bou mult chofe out a conuenient place, wherein pon 
may make your ſtation, « ſettle pour ſeife about pour wozke. 

Sc. Wow mull that place lie from the marke that was laſt 
ſet vp? 
44a. It mult lie from it ſo, that the linezatone from! thk 
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marke vnto the place of vou fariding, may make a right an⸗ 
— 4 — line dzatone bet werne the thz& ad named 
Je. Mut J not know the iuſt length betwerne the plate 
therein J make my tation; and the marke which z ſet vp. 
M Beg: Jap it is the thito pzopoztionall number; 
Se. Imagme that diſtanes to be 6, Hf. 
NM. Then pour rule to ſinde out the bzoadthis this: The 
Tard being perpendicular with the marke — , and your 
ſight paſſing fromthe head thereof by the end of the Tranſame 
vntothe markeſtanding on the farther fide of the riucr, as the 
parts of the Yard cut off by the*Franſinne,ate vnts the partes 
of the Tranſume cut off by the Yarde: fo N the diſtaunce be- 
tweene your ſtation and the marke ſet yp vnto the diſtaunce 
bet weene the ſayd marke, and the marlee ſtanding vppon the 
further ſide of the riuer. 

Se. But what is this to the queſtion that I pꝛopounded⸗ 
vou make an aunſwere concerning the diſtaunce of the two 
markes, whereas J moued a,queſtion of the bzeadthof the 
Kiuer. 

21a, Be not angry, J will ſatisfie you ſtraight waies:frit 
finde out the diſkance of theſe two markes. 

Se. That can J eaſily doe: Foz the parts ofthe yard being 
30. and the parts of the Tranſame 36: and the diſtance of my 
ſtation from the firſt marke 60. fete. The firſtmarke mult be 
diſtant from the third 72. fete. | 

Ma. Then what is the bzeadth of the riner 2 

Sc. That muſt come from you, foz J cannot make the con- 
cluſion. 

Ma. Then marke this. You ſapd the diſtaunce of the firſt 
marke from the third being on the farther ſive of the Riner is 
72. f&te : and the diſtaunce of the firſt marke from the ſecond 
being on the hither ſide of the Riuer , was graunted to be 40, 
fete: then take 40. out of 72. andthe remainder being 32. 
fete, declareth the bzeadth of the 2 
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